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DETAILED ACTION 

Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-16, 18-26, 30-31, 33-42 and 44-54 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kim et al. (US 6,291,994 Bl). 

With respect to claims 1, 30, 44, 45, 53 and 54, Kim discloses a receiving system for 
connection to an antenna arrangement for detecting response signals from a substance (Figure 1, 
detectors #27, #28 and RF coil #34) having quadrupolar nuclei excited so as to produce nuclear 
quadrupole resonance therein, the system comprising (Abstract): an amplifier to amplify the 
received response signal for subsequent processing (#24-#26); and a matching section to match 
the amplifier to the antenna (#35); wherein the matching section: includes a noise matching 
circuit to closely noise matches the receiving system to the antenna during a receiving period 
(Column 6, lines 43-49); and has a low impedance (Column 16, lines 46-48) to reduce the Q 
factor of the antenna without significantly degrading the signal to noise ratio (Column 14, lines 
45-47). 

3. With respect to claim 2, Kim discloses the matching section presents an effective lower 
impedance to the antenna (Column 16, lines 46-48). 
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4. With respect to claims 3 and 46, Kim discloses said matching section comprises a 
damping means to damp stored transmitter energy from the antenna, without effecting further . 
switching or configuration changes (Abstract). 

5. With respect to claims 4, 47-49 and 52, Kim discloses isolating means to selectively 
isolate the antenna from the receiving system; the isolating means including switching means to 
isolate the receiving system from the antenna during a transmitting period when an excitation 
signal is transmitted by the antenna to irradiate the substance, and to electrically connect the 
receiving system to the antenna during the receiving period immediately after the transmitting 
period (Column 12, lines 22-40). 

6. With respect to claims 5 and 50, Kim discloses the isolating means is interposed between 
the antenna and the matching section to block the high voltage that may be generated on the 
antenna during the transmitting period (Figure 1, #38-#40). 

7. With respect to claim 6, Kim discloses the isolating means includes V* wave lines 
terminated with back to back diodes to provide isolation, in combination with nodes being set 
close to the amplifier by protection diodes (Figure 1, #38-#40). 

8. With respect to claim 7, Kim discloses the isolating means operates through a pi-network 
that is equivalent to a Vi wave line in operation, terminated with back-to-back diodes (Column 
12, lines 22-40). 

9. With respect to claims 8 and 51, Kim discloses the isolating means operates on a change 
of inductance from a high value to a low value of impedance during the switching process, the 
low value of the isolating means having impedance that is less than the characteristic input 
impedance of the matching section (Column 12, lines 22-40). 
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10. With respect to claim 9, Kim discloses the isolating means is auto-switching, triggered by 
monitoring electronically an increase or decrease in input signal level beyond a threshold level 
(Column 11, lines 52-67). 

1 1 . With respect to claim 10, Kim discloses the isolating means is auto-switching, triggered 
by a second input that monitors electronically an increase or decrease in signal from the 
transmitter unit output (Column 11, lines 52-67). 

12. With respect to claim 11, Kim discloses the isolating means is triggered by a reproducible 
electrical signal which is synchronized to the transmit sequence (Column 12, lines 22-40). 

13. With respect to claims 12 and 21, Kim discloses the switching means has opening and 
closing characteristics shaped in time (Column 18, lines 14-21). 

14. With respect to claim 13, Kim discloses the switching means is not frequency dependent 
over the general range of NQR lines of interest (Column 15, lines 48-64). 

15. With respect to claim 14, Kim discloses said isolation means is followed by a low 
impedance signal receive circuit that reduces energy in the antenna and remains in the low 
impedance state during the entire receiving period (Figure 1 as discussed above). 

16. With respect to claims 15 and 18, Kim discloses said matching section is constructed 
from high figure-of-merit transistors to create a close to ambient temperature thermal noise 
match to the antenna (Column 17, lines 8-35). 

17. With respect to claim 16, Kim discloses an additional low impedance, low voltage high- 
speed semiconductor switch is included after said isolation means to function as a damping 
switch (Column 18, lines 5-21). 
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18. With respect to claim 19, Kim discloses the damping switch is based on a FET or parallel 
FETs pulse triggering the gate or gates (Column 17, lines 8-35). 

19. With respect to claim 20, Kim discloses the damping switch is based on a MOSFET or 
parallel MOSFETs where the source and drain are connected from the signal input to ground, 
and that a pulse to the gate triggers the damping switch (Column 17, lines 8-35). 

20. With respect to claim 22, Kim discloses the matching section comprises transistors that 
are JFETs arranged in parallel source and drain connections with their gates at signal ground 
(Column 17, lines 8-35). 

21 . With respect to claims 23, 25 and 3 1 , Kim discloses the matching section comprises a 
plurality of JFET transistors arranged in a cascade arrangement with a negative feedback circuit 
(Column 17, lines 8-35). 

22. With respect to claim 24, Kim discloses bipolar transistors are provided at the source 
connection of the JFETs (Column 17, lines 8-35). 

23. With respect to claim 26, Kim discloses the negative feedback circuit is a capacitor or 
inductor combination (Column 17, lines 8-35). 

24. With respect to claims 33-35, Kim discloses a selected number of low forward voltage 
diodes, arranged back-to- back, are included at the input to signal ground of the matching section 
(Figures 1 and 6-14). 

25. With respect to claim 36-38, Kim discloses an antenna arrangement having more than 
one output, the voltage at each output having approximately the same magnitude and wherein the 
signal from each output passes through separate receive channels that are identical or non- 
identical (Figures 1 and 6-14). 
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26. With respect to claim 39, Kim discloses the receiving antenna includes a coil with two 
ends, where the signal from each end is approximately equal in magnitude but opposite in 
polarity relative to a signal ground point located in between the two ends (Figure 1). 

27. With respect to claims 40 and 41 , Kim discloses the isolating means has two differential 
inputs and two balanced outputs with respect to ground, and the matching section has two 
differential inputs and a single output relative to ground (Figure 1). 

28. With respect to claim 42, see rejection of claims 3 and 1 1 above. 

Allowable Subject Matter 

29. Claims 17, 27-29, 32 and 43 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

30. The following is a statement of reasons for the indication of allowable subject matter: 

a. With respect to claim 17, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a receiving system 
for connection to an antenna arrangement for detecting response signals from a substance 
having quadrupolar nuclei excited so as to produce nuclear quadrupole resonance therein, 
the system comprising a damping switch that has predetermined transition rates so as not 
to re-excite the antennae through parasitic capacitance or changes in state in combination 
with the remaining limitations of claims 1 and 16 above. 

b. With respect to claim 27, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a receiving system 
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for connection to an antenna arrangement for detecting response signals from a substance 
having quadrupolar nuclei excited so as to produce nuclear quadrupole resonance therein, 
the system comprising the negative feedback circuit is resistive with most of the fed-back 
current being conveyed away from the signal input to signal ground through a capacitive 
or inductive divider in combination with the remaining limitations of claims 1 and 23 
above. 

c. With respect to claim 28, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a receiving system 
for connection to an antenna arrangement for detecting response signals from a substance 
having quadrupolar nuclei excited so as to produce nuclear quadrupole resonance therein, 
the system comprising the bandwidth of the matching section is limited in gain by a tuned 
circuit in combination with the remaining limitations of claim 1 above. 

d. With respect to claim 29, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a receiving system 
for connection to an antenna arrangement for detecting response signals from a substance 
having quadrupolar nuclei excited so as to produce nuclear quadrupole resonance therein, 
the system comprising the chosen bandwidth would typically lie in a range from 1kHz to 
200kHz in combination with the remaining limitations of claims 1 and 28 above. 

e. With respect to claim 32, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a receiving system 
for connection to an antenna arrangement for detecting response signals from a substance 
having quadrupolar nuclei excited so as to produce nuclear quadrupole resonance therein, 
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the system comprising a feedback circuit is resistive with most of the feedback current 
being diverted away from the signal input through a capacitive or inductive divider in 
combination with the remaining limitations of claims 1, 30 and 31 above, 
f. With respect to claim 43 , the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a receiving system 
for connection to an antenna arrangement for detecting response signals from a substance 
having quadrupolar nuclei excited so as to produce nuclear quadrupole resonance therein, 
the system comprising the matching section is cooled to obtain improve thermal and shot 
noise performance in combination with the remaining limitations of claim 1 above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dixomara Vargas whose telephone number is (571) 272-2252. 
The examiner can normally be reached on Monday to Thursday from 8:00 am to 4:30 pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez can be reached on (571) 272-2245. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. j Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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